Background: The Freedom of Information Act (FOIA) provides access to unreleased government records that can be used to enhance the transparency and integrity of biomedical research. We characterized FOIA requests to Department of Health and Human Services (HHS) agencies, including request outcomes, processing times, backlogs, and costs. Methods: Using HHS FOIA annual reports, we extracted data on the number of FOIA requests received and processed by HHS agencies between 2008 and 2017, as well as request outcomes. Processing times were reported in three time increments, < 1-20, 21-60, or 61+ days, and trends in backlog status were also described. Information about costs and fees collected were aggregated. Results: Between 2008 and 2017, 69.6% of 530,094 HHS FOIA requests were received by the Centers for Medicare and Medicaid Services (CMS), 18.9% by the Food and Drug Administration (FDA), and 11.6% by all other HHS agencies. During this period, CMS processed 374,728 requests, FDA 114,938, and other HHS agencies 61,890. CMS and FDA reduced backlogged requests by 9396 (89.7%) and 4289 (65.3%), respectively, leaving backlogs of 1081 and 2279 requests at the end of 2017. CMS fully or partially granted 60.3% of requests whereas FDA fully or partially granted 72.4%. Of all requests to CMS, 82.0% were considered simple and 18.0% complex; 82.2% of simple requests and 54.9% of complex requests were processed in 20 days, and 5.6% and 29.9% were processed in 61+ days. In contrast, 60.2% of requests to FDA were considered simple and 39.8% complex; 28.8% of simple requests and 9.0% of complex requests were processed in 20 days, and 58.3% and 81.5% were processed in 61+ days. The costs to HHS associated with FOIA requests totaled $446.4 million ($809 per processed request), increasing from $28.1 million ($423 per request) in 2008 to $53.3 million ($1544 per request) in 2017. In total, HHS collected $8.5 million in fees (1.9% of total costs). Conclusions: FOIA is frequently used to obtain information about HHS and its agencies. With growing costs, minimal fees collected, and lengthy processing times, HHS agencies' FOIA programs might be made more efficient through greater proactive record disclosure.
Background
The Freedom of Information Act (FOIA) can enhance transparency and accountability of biomedical research and regulatory agencies by providing access to a wide range of records held by government agencies. The Act requires federal agencies to disclose unreleased records upon request by the public, unless records fall under nine specific exemptions protecting interests such as trade secrets and other confidential commercial information, personal privacy, and national security [1] . At the Department of Health and Human Services (HHS), which has many constituent agencies, such as the Centers for Medicare and Medicaid Services (CMS), the Food and Drug Administration (FDA), the National Institutes of Health (NIH), and the Centers for Disease Control and Prevention (CDC), records subject to FOIA that might be helpful for advancing public health include aggregated billing records, medical product safety and efficacy data, abandoned New Drug Applications, and information related to research integrity [2] [3] [4] .
Several recent examples demonstrate the beneficial role FOIA can play. Emails obtained by the New York Times through FOIA revealed that alcohol manufacturers had funded and shaped a major study at the National Institute on Alcohol Abuse and Alcoholism (NIAAA) examining the effects of moderate alcohol consumption on cardiovascular disease [3] . In the wake of the Times article, the NIH launched an internal review that found that interactions between NIAAA officials and alcohol industry biased the design of the study to demonstrate a beneficial health effect of moderate alcohol consumption, ultimately leading the NIH to terminate the study and to undertake a wider audit of industry influence on its research activities [5] . In another example, a review of emails obtained under FOIA revealed that the Coca-Cola Company gained access to and influence with employees at the CDC and advanced corporate objectives, such as by downplaying the association between sugar-sweetened beverages and obesity [6] . In these and other examples, information accessed under FOIA has helped uncover undue influence on clinical research as well as on public health practitioners.
FOIA can also be used to provide access to clinical trial data. For example, the Treatment Action Group and the Global Health Justice Partnership used FOIA to obtain clinical trial data including clinical study reports, study protocols, and individual patient-level data, albeit heavily redacted, on the Hepatitis C drugs Sovaldi and Harvoni, enabling the research community to independently assess the safety and efficacy of the drugs [7] . In many cases, FOIA may be the only mechanism for the public to gain access to certain types of trial data of medical products approved by the FDA.
Despite several examples in which FOIA requests have helped inform the clinical and scientific communities, little empirical data exists on FOIA requests to HHS. A previous evaluation of FOIA requests to the FDA focused on classifying requesters and found that of the over 10,000 requests in 2013, 75% were filed by commercial requesters, 12% by news media, and 13% by all other requesters [8] . In addition to the commercialization of FOIA, individuals and news media have raised concerns related to timely processing, improper denials, and costs associated with processing and litigating FOIA requests [9, 10] . Therefore, we characterized FOIA requests to HHS agencies, including request outcomes, processing times, backlogs, and costs, providing a systematic overview of all FOIA requests to HHS from 2008 through 2017.
Methods
Using HHS's FOIA annual reports [11] , we determined the number of FOIA requests received and processed by HHS agencies between 2008 and 2017. We selected that 10-year span because it comprised the most recent years of publicly available HHS FOIA annual reports at the time of the analysis. We extracted data on request outcomes, based on the agencies' own categorization: fully granted, partially granted/partially denied, fully denied based on any of the nine FOIA exemptions, and fully denied for other reasons. Based on the distribution of the data, requests were stratified by those to CMS, FDA, and all other HHS divisions (Additional file 1: Table S1 ).
Agencies are required by statute to respond to FOIA requests within 20 days for any request comporting with agency regulations, unless there are "unusual circumstances, " such as a need to review a voluminous number of records [12] . Requests are assigned to one of two tracks, simple or complex, based on estimated processing needed. The criteria, such as the estimated search and redaction time, used to assign requests to the simple or complex track may vary across agencies. The FOIA annual reports include the number of simple and complex requests processed within 20and 100-day increments across categories ranging from < 1 to 200 days and 200 to 400 days, respectively. We report processing times in three time increments: < 1-20, 21-60, and 61+ days, based on the 20-day statutory response requirement and because when FOIA requests are litigated and plaintiffs prevail, courts commonly order document production within 60 days [13, 14] . We also collected information about the backlog (requests pending beyond the 20business-day statutory response period.) Costs, including both processing and litigation costs, as well as fees collected for search time, document review, and duplication were also calculated. All calculations were performed using Microsoft Excel (v.15.28).
Results

FOIA request outcomes
Between 2008 and 2017, 69.6% of 530,094 HHS FOIA requests were received by CMS, 18.9% by FDA, and 11.6% by other HHS agencies (Table 1 ). In this 10-year period, CMS processed 374,728 requests, FDA 114,938, and other HHS agencies 61,890, including some requests submitted before 2008. Over the study period, requests processed by CMS decreased 56.0% while remaining stable for FDA since 2010.
CMS fully or partially granted 60.3% of requests whereas FDA fully or partially granted 72.4%. The percentage of requests fully or partially granted by CMS decreased by 43.1% while increasing by 20.9% for FDA. CMS and FDA fully denied 99,616 (26.6%) and 30,254 (26.3%) of requests based on reasons other than exemptions, respectively, while denying 49,263 (13.1%) and 1420 (1.2%) based on exemptions, respectively.
No records or withdrawn requests were the most common reasons for full denials (Table 2) . CMS most commonly invoked FOIA exemption 6 (personal privacy; 86.1% of its denials related to exemptions) to withhold requested information, while FDA most commonly invoked exemption 4 (trade secrets and other confidential commercial information; 36.1% of its denials related to exemptions) ( Table 3) .
Processing times and backlog
Between 2008 and 2017, 82.0% of requests to CMS were considered simple and 18.0% complex; 82.2% of simple requests and 54.9% of complex requests were 
Discussion
Between 2008 and 2017, there were approximately 35, 000 FOIA requests annually to CMS, 10,000 to FDA, and 6000 to other HHS agencies, demonstrating that FOIA is frequently employed to obtain information about HHS and its agencies. About 40% of FOIA requests to CMS, one-fourth to FDA, and one-half to other HHS agencies were fully denied, most commonly on the basis of no records, requests were withdrawn, or requests were referred to another agency or component. Poorly articulated requests and requests for records that agencies did not collect may contribute to the large number of requests denied on the basis of no records. Many requests are withdrawn after requesters are quoted a processing fee. Agencies invoked exemptions to fully deny requests less frequently, particularly the FDA, which fully denied only 1.2% of FOIA requests based on exemptions. CMS invoked FOIA exemption 6 (personal privacy) for more than three-fourths of the approximately 63,500 exemptions the agency asserted to withhold requested information. However, FDA most commonly invoked exemption 4 (trade secrets and other confidential commercial information). Previously, researchers have suggested that FDA at times invoked exemption 4 even when withholding under that exemption is not warranted under the relevant legal standard [4, 15] . CMS and other HHS agencies processed more than three-fourths and one-half of requests within 20 days, respectively, whereas two-thirds of requests processed by FDA took more than 61 days. Requests to FDA were generally more complex than those to CMS, which likely contributed to FDA's slower processing time. In addition, FDA addressed potentially complex issues related to FOIA exemption 4 (trade secrets and other confidential commercial information) at a higher rate than CMS, and fully denied requests less frequently, which may have also contributed to FDA's slower processing speed. However, even within the simple request category, FDA required more than 61 days to process over one-half of requests, compared to 5.6% at CMS and 14.5% at other HHS agencies, suggesting there may be opportunity for FDA to increase its processing speed to more closely align with other HHS agencies. To reduce delays, HHS agencies should consider hiring more personnel and devoting greater resources to responding to FOIA requests. The number of backlogged requests across HHS agencies was reduced by 76.5% over the 10-year span, suggesting that efforts implemented in response to an Obama administration instruction in 2009 to reduce federal agency FOIA backlogs have been effective [16] . The FOIA director at HHS, Michael Marquis, has noted that improved communication with requesters and greater staff accountability were particularly instrumental in meeting the backlog reduction goals [16] . We found that between 2008 and 2017 costs to HHS associated with FOIA requests totaled over $400 million, with requests to FDA comprising nearly 70% of overall HHS costs. The large number of complex requests FDA receives is likely a contributing factor to its disproportionate costs. Costs to HHS per FOIA request more than tripled during the 10-year span. Growth in the number of employees responsible for handling FOIA requests may have contributed to the increase in processing costs. Despite rapidly growing costs, HHS recovered just 1.9% of total costs. A possible explanation for the minimal fees HHS collected is that its agencies are simply not following FOIA fee guidelines, which require commercial use requesters to be charged for any search time, document review, and duplication; news media, educational, or scientific requesters to be charged for duplication only; and all other requesters to be charged for search time and duplication [17] . Another possibility is that fee rates are very low relative to costs. Agencies might consider increasing FOIA fees for commercial use requesters in order to recover more of the agency's costs. Simultaneously, HHS should strive to make FOIA more affordable and accessible for those requesting information in the public interest, particularly given our finding that nearly 7000 requests to HHS agencies were fully denied for failure or inability to pay the associated fee.
Given growing costs, minimal fees collected, and sometimes lengthy process times, HHS agencies, and particularly the FDA, should consider expanding efforts to proactively disclose records. These efforts might both improve agency transparency and make FOIA programs more efficient. For example, FDA advisory committee materials used to be confidential until they were the subject of FOIA requests, but the FDA changed its practice to proactively release such materials, which has provided useful information for the public and saved the agency time responding to FOIA requests. Notable types of records that HHS agencies might consider proactively disclosing include for the FDA; clinical study reports, final reports of clinical trials that fulfill postmarketing requirements and commitments, and Risk Evaluation and Mitigation Strategies; for CMS, provider level claims and spending data; and for NIH and CDC, expenditures on preclinical and clinical research and development, agency-held intellectual property, and payments to and from industry [18, 19] .
Limitations
This study was limited to aggregate information on FOIA requests to HHS, which did not include information on the types of entities, such as news media, academics, or commercial requesters, who requested records, the information requested and released, and the appropriateness of agencies' withholding of information. Further, we could not determine whether multiple FOIA requests were for the same materials nor the redundancy in the materials requested, which has implications for HHS's costs of processing requests.
